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(54) Removing hydrogen sulphide and organic sulphur compounds from a gaseous stream 

(57) Method of removing hydrogen sulphide and organic sulphur compounds from a gaseous stream 
comprises contacting in an absorber (3) the gaseous feed stream with a regenerable aqueous absorbent (5) to 
obtain treated gas (16) and loaded absorbent (8) which is regenerated (10); contacting treated gas (16) with a 
solid adsorbent (22) to remove organic sulphur compounds from the treated gaseous stream and to obtain 
purified gas (40) and loaded adsorbent which is subsequently regenerated, wherein regenerating the solid 
adsorbent (22) comprises interrupting contacting the treated gaseous stream with the solid adsorbent (22), 
and contacting the solid adsorbent with heated purified gas to obtain regeneration off-gas (47) which is 
supplied to the gaseous feed stream upstream of the absorber (3). 
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REMOVING HYDROGEN SULPHIDE AND ORGANIC SULPHUR COMPOUNDS 
FROM A GASEOUS STREAM 



The present invention relates to a method of removing hydrogen 
sulphide and organic sulphur compounds, such as carbonyl sulphide 
and mercaptans, from a gaseous stream comprising contacting in an 
absorber the gaseous stream with a regenerable aqueous absorbent to 
5 obtain treated gas and loaded absorbent which is regenerated. It 
will be understood that when the gaseous stream further contains 
carbon dioxide, carbon dioxide will also be removed from the 
gaseous stream. 

An example of such a gaseous stream containing hydrogen 
10 sulphide and organic sulphur compounds, such as carbonyl sulphide 
and mercaptans, is natural gas. Typically natural gas contains up 
to 500 ppmv (parts per million by volume) of mercaptans. It will be 
understood that when the gaseous stream further contains carbon 
dioxide, carbon dioxide will also be removed from the gaseous 
15 stream. A suitable regenerable aqueous absorbent is an aqueous 
solution of a chemical absorbent such as an alkanol amine, for 
example di-isopropanol amine or methyl diethanol amine, which 
contains a physical absorbent such as sulfolane. 

It was found that such a method removes satisfactorily hydrogen 
2° sulphide and that up to around 95 %vol of the organic sulphur 
compounds, and in particular mercaptans, is removed. 

It is an object of the present invention to provide a method 
for even deeper removal of organic sulphur compounds . 

To this end the method of removing hydrogen sulphide and 
25 organic sulphur compounds from a gaseous stream according to the 
present invention comprises contacting in an absorber the gaseous 
' stream with a regenerable aqueous absorbent to obtain treated gas 

and loaded absorbent which is regenerated; contacting treated gas 
with a solid adsorbent to remove organic sulphur compounds from the 
30 treated gaseous stream and to obtain purified gas and loaded solid 
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adsorbent which is subsequently regenerated, vherein regenerating 
the solid adsorbent comprises interrupting contacting the treated 
gaseous stream with the solid adsorbent, and contacting the solid , 
adsorbent with heated gas to obtain regeneration off -gas. 
5 The solid adsorbent will provide removal 98 %vol or better of 

organic sulphur compounds in particular mercaptans. Suitable solid 
adsorbents are molecular sieves, and in particular zeolites of the 
types 5A and 13X. 

The invention will now be described by way of example in more 
10 detail with reference to the accompanying drawing showing a line-up 
for the method of the invention. 

Feed gas including hydrogen sulphide and mercaptans is supplied 
through conduit 1 to absorber 3, in which absorber 3 feed gas is 
contacted with lean regenerable aqueous absorbent in the form of an 
15 aqueous absorbent solution which includes sulfolane which is 
supplied to the absorber 3 through conduit 5. 

Loaded absorbent having an increased content of hydrogen 
sulphide and mercaptans is removed from the absorber 3 through 
conduit 8 and it is supplied to a regenerator 10. In the regenera- 
20 tor 10 hydrogen sulphide and mercaptans are stripped from the 
loaded absorbent by means of steam produced in reboiler 13. A 
gaseous stream containing hydrogen sulphide and mercaptans is 
removed from the top part of the regenerator 10 through conduit 15 
and passed on to a sulphur recovery plant (not shown) . Lean absorb - 
25 ent is removed from the bottom of the regenerator 10 and passed 
through conduit 5 to the absorber 3. 

Treated gas having a decreased content of hydrogen sulphide and 
mercaptans is removed from the absorber 3 through conduit 16. As 
the treated gas still contains a too large amount of mercaptans, 
30 the mercaptans are removed by contacting the treated gas in an 
adsorbent system 20. 

Adsorbent system 20 includes a first adsorber 22 and a second 
adsorber 23 each loaded with a suitable solid adsorbent, primary 
supply conduits 25a and 25b provided with valves 26a and 26b, 
35 primary outlet conduits 28a and 28b provided with valves 29a and 
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29b, secondary supply conduits 31a and 31b provided with valves 32a 
and 32b, and secondary outlet conduits 35a and 35b provided with 
valves 36a and 36b. 

Treated gas is supplied through conduit 16 and the primary 
5 supply conduit 25a to the first adsorber 22, mercaptans are 
adsorbed on the solid adsorbent in the first adsorber 22, and 
purified gas leaves the first adsorber 22 through conduit 28a 
communicating with conduit 40. Valves 26b, 29b, 32a and 36a are 
closed. 

10 When first adsorber 22 is used to remove mercaptans from the 

treated gas, the solid adsorbent in the second adsorber 23 is being 
regenerated. Regeneration is done by passing a bleed stream of the 
purified gas via heater 44 through conduit 31b to the second 
adsorber 23. Regeneration off -gas leaves the second adsorber 23 

I 5 through conduit 35b. The regeneration off- gas from the second 
adsorber 23 is passed via conduits 35b, 47 and 58 to the feed 
stream in conduit 1 upstream the absorber 3. Valves 32b and 36b are 
closed when the regeneration is completed. 

When the solid adsorbent in the first adsorber 22 has been 

20 loaded with mercaptans valves 26a and 29a are closed, and 

valves 26b and 29b are opened to allow passing treated gas through 
the second adsorber 23. To regenerate the solid adsorbent in the 
first adsorber 22 valves 32a and 36a are opened. The regeneration 
off- gas from the first adsorber 22 is passed via conduits 35a, 47 

^ 5 and 58 to the feed stream in conduit 1 upstream the absorber 3. 
Valves 32a and 36a are closed when regeneration of the solid 
adsorbent in the first adsorber 22 is completed. 

The first adsorber 22 is used to remove mercaptans when the 
solid adsorbent in the second adsorber 23 has been loaded and is 

30 regenerated, as described above. 

The regeneration off -gas leaving the first adsorber 22 or the 
second adsorber 23 is passed to the feed stream in conduit 1 
upstream the absorber 3. In this way the concentration of 
mercaptans in the feed is increased and an increased amount of 
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mercaptans is removed, so that build-up of mercaptans in the system 
is prevented. 

If required a bleed stream of the regeneration off -gas can be 
passed through conduit 59 provided with valve 60 to the treated gas 

5 in conduit 16. 

In stead of using purified gas to regenerate solid adsorbent in 
the adsorbers 22 and 23, treated gas from conduit 16 can be used. 
To this end a bleed stream of treated gas is passed from conduit 16 
to the heater 44 (conduit not shown) and from there through 
10 conduit 31a to the first adsorber 22 or through conduit 31b to the 

second adsorber 23. 

The solid adsorbent can in addition to removing mercaptans 
remove water from the treated gas. With the regeneration off- gas 
water is removed from the solid adsorbent, and to remove water from 
15 the regeneration off-gas the regeneration off-gas is cooled in a 
cooler (not shown) and liquid water is separated in a gas-liquid 
separator (not shown) which cooler and separator are arranged in 
conduit 47. 
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CLAIMS 

1. Method of removing hydrogen sulphide and organic sulphur 
compounds from a gaseous stream comprising contacting in an absorb 
er the gaseous stream with a regenerable aqueous absorbent to 
obtain treated gas and loaded absorbent which is regenerated; 

5 contacting treated gas with a solid adsorbent to remove organic 
sulphur compounds from the treated gaseous stream and to obtain 
purified gas and loaded solid adsorbent which is subsequently 
regenerated, wherein regenerating the solid adsorbent comprises 
interrupting contacting the treated gaseous stream with the solid 
10 adsorbent, and contacting the solid adsorbent with heated gas to 
obtain regeneration off -gas. 

2. Method according to claim 1, wherein the heated gas is heated 
purified gas. 

3. Method according to claim 1 or 2, further comprising supplying 
15 at least part of the regeneration off -gas to the gaseous stream 

upstream the absorber. 
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